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(54) SEMICONDUCTOR MEMORY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
memory in which load by boosting can be reduced when 
word line drive voltage is supplied to a word line. 

SOLUTION: A decoding circuit 50 has pull-up and 
pull-down transistors M2, M3, M6, M8, M9 coupled to a 
global word line GWL coupled to word lines by the 
prescribed coupling means, turns on the pull-down 
transistors M3, M6, M9 before high voltage conforming to 
an operation mode is supplied to selected one global 
word line GWL out of the global word lines, and gates of 
the pull-up transistors M2, M5, M8 are charged 
preliminarily by a spare charging circuit CPCO. When 
word line drive voltage is supplied to the global word 
line GWL, a self-boosting system is utilized. 
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[RBI -7-K9-f ixfcry-K^'f >SUUitt£E£{fttt 

[ 3 t n -^B8S 5 0 tt . Bf«<05«S^|ftt 

>G W L fcilig $ tit: 7)VT ••/ TRlfi ?)V¥*7 V V 5 > 
y^^M2, M3. M5. M6, M8. M9**U » 

(c^3;h.£ffifcrrt'^:xh5>'>'*.x*M3, M6. 
M5, M 8<oy- MiTOfcWgRC P C oT-^-fSftm 



PHI 
WLO 




)l>X'ffif&Ztltl1g.&<0* =E V -tr/M* ? * , 

m^oiiiS^g^ «t o xmzv- f 9 y t nm.mz& 

Writs - FfcflS P mS&riVT v7by > : JX9*ML 

xmrnrnztm^-^v-Y^-i y? 
fne»^^- f (ctt -3 ®E£ me f v -i t ^mzwm 
m^msmmzm tx mzmft*- f tzi& 0 n&tfm 

CONMOSbyyiSXfTh&ZtZ&Wtt-t&n&m 

1 izsdmn*mtex *vmw. 

F?^ >ktmmj£<offliz&mztitz7'ji>y'*>'>'h?y 

* * 0 sib. 

*tf z k zmmk -r sat^ss 3 icieiaco^fM tyg 
s. 

i/x?x'fohzk z^mk-trhmim 1 ciefRo¥*s# 

[ w*jr 6 3 hu Vtt<mmmmm 1 mis t 
L-cteiHU Mieiw^E — f tctae t me. t>m* ai l ^ - 

F-CI*llS2ftBEfc& *)\ 7u9 r =7J±W>ft=t- FT'iiSS 

3is«Et&6 c: k zmik-f&msm 1 tcie«o^ 

fM^USIB. 

[ 7 1 mem 1 , m 2 svss 3 &«jEte mri e* 
«*gs^miS€ff«J; 0 l . mssn 1 
£ $ * & hiss k m eas 2 mw& £ ?s± $ * § mssa* 
«sittic#B3:hTv*4 i t s-mt-r zmim 1 tie 

fMt'JSSBtciit-vr. 

JUX-mtfLZtlfizmmcoX * U -fe/M» 7 9 k . 

wj&oais^aK: j: t Btrtev- f 9 -f >- 1 «^wtai 
ttrie^ ^ u -b^-b 9 9 ^mm.-thtz^zmm^- f tea 
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-9k. 

V(Cttl& $ it h miZ7>\sT yy"h^y ; Jx9 <7)7— b $r 
ZMLX&l&ZtltiWift*:- Ylzfe-oW&ZmiyJl-T 

••/Tbyy : Jx9^m Lxmwizim&u-j^v- 

Yv4 ylzmvt&9'v-J</l>v*77 t zi-9'$:'&ttz\k 

£¥mk-t&*mi***>mm. 

i m<m 9 ] mrter >ur vtyvv : jx9 \t^sm 

<7>NMOSh7>iSX9X*fo&ZkZm$lk-t%m3<m 

8 izim<7)*mfc* u sib. 

[»s«io] ffie^^i-f^r'j-^a^h^ 

v : Jx9X'*,z>z.k*¥m.k-th mim s iztmevm 
t in mz9 h x3^ivv*;T : -3-yt l mu9' 

o-ysVUV- F 5 -f > i:S«6«E<7)iat5*^$iir . fi 
lei&f^*- F (eta! 3 «ff ^^e^owNVUV - F 5 -f V 

^eu^B. 

[fi?3<Jfl2j H?rie^D->'^n^7 r n-r«Sli§ 
S!^ti5U ; 6-Ft:'«Sg2i««,Etc : 5:0s rn/^ASff 

ttt^ii 3 3 miemi . m2xt/ss3i«m£E(iHtne 

^MSwHiiSE J: 0 ^SE L , mTie^ 1 iS^ 
ffiSr^±$ -tirS ES& i: mfiem 2 Sr^$-ti:& 0S& 

* ? ^W^5H§fLT^€.^i:$r1^;i:t- •SW^l 2 
tie»«0^#f+:^ * 'J ^IB. 

aftj&co^^e v*>i>X'ffif8.Ztit:imi<D* : e u-e/w:^ 

^u^Btisv^Tifriev-F^'f vsr^-rstassfc l 

T, 

Bf3e<«Stt*St: J: -pTMiev- F9>f 3SiS$n^ 

iBE**frie 9 , u-'Vvv- Y=74y<r>oh. miZtitz 

i^nru—twv—YjjyizmkZixhmz^ Htrie 

7W>> v : jy : Jx9Z9—y*yz-£. *>ofner 

/i/T y t f 5 y^ ^ coy- h $• i-mtmt&fv-j-t 

KB. 

[ff^« 1 5 ] ffie^o-y^Q^-r 1 it 

«ES-«iSt LT<£fflU fltrfeiSf^* — FtctSfo ma* 1 
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4 ici ^ y sis. 

[ff*«i6i fnemi. ^2&t^m3siffi«B(ne 

[00 0 1] 
[0002] 

»/isx.**:omwcommz£&b. fuj ymmtmm 

IV; f-oy&A ( h o t electron inj 
ec t i on) ^rffjffl LXTufy&Zlrfo . 7"d/7 

lz, VUJ ymmzli*-vhz.U7huy$:ft&.2-iiM 

^AS/ut^t y-te/UT'ii. ^o-f^/y-ht 
v-f-7-x«?f3&^a$iiScO'C\ y-fc;K9L#nffl[ 

b XD—juy— M;-9V<*^v ^covf -T-^tOS^E £ Ep 
SDL. A/^^igtcJi^gvfcEpjnLT. 7n-f<y 

yy— hizwmztitz-zj -f-^m^^^mmiztkm 

$tl& (Fou 1 er-Nordhe im Tu n n e 
ling). m^ZtltlX* y-fc;U9L£^ig«EEte, 

KtiTT o 7 y A $ tvfi I £ V ^ffi«BE <k 0 £ EPJ D 
L. V-A«^c{iOV$-EPJo-rs^i:tcJ:oT?fi5 
*u ro^5A$n/ip<^:y-b;Ki "-^y-^jv" . M£ 

[0003] .ASitfc 0 . if&Zixti 0 L*:* 

^ V-tMzjft&WiWii LWjmtfrhtiZ mzit^ 7u 

^ey-tr;K0L#v->ffl®E^(a^®E (UAT. "^ffiL 
1BE" ) ZMIRZtitzJ^V-tMzmiZtitzV-Vy 

$ bl,ziS<%lrtili%t>%:^igr&1)*$>&i)K Ztiifm 
-thtziblzm^lii L«EE£#ff (boosting) $ 
it&JjjUfftgftZflfcZ ttfhh ( I EEE1 996 
Symposium on VLSI Circuit 
s Digest of Technical Pap 



ers, PP17 2— 173, "A 2. 7V only 
8MbX16NOR flash memory 
" ) . 

[0004] j&£f, m^mmimmx\m®mziyv3. 

titz. ioi±, v- F 5 4 -fr&^r&t 

1999*£ 2ft, "Quick Doule Bo 
otstrapping Schemefor Wo r 
d Line of 1.8V Only 16Mb 
Flash Memory" ), loli, tVy—T 

vrztitibfz/*. nns^^^-^yy^m 

X\ Sifi. fljfflSitTV^ ( I EEE Journal 
of Solid State Circuits, 
Jun 1976. pp 374 — 378. J. 
F. Dickson, "On— Chiphigh vo 
ltage generation in MNOS 
integrated circuits using 
an improved voltage mult 
iplier technique"). ffitEj®®ET 

x'<r>m.*-\x, nwfromL y<ryn&.*&K^ 
^fzibuz^^-^yy^^mthum^zmLx. m& 

ffcfc (IEEE JSSC, Vol. 34, No. 8, 
Aug. 1999, pp 1091 — 1098, "Op 
timization of word— line b 
ooster circuits for low— vo 
ltage flash memories" ) "Cii* 

miBis&mmizitK.xttitimz'bzw?. 1 ouamt 

<%^WX ^ yA'-f f SI ( s t a n d - b y cu rr 
e n t ) tfZMzXl* . M9*^H{C*3V^Ttf L^VIX' 

[0005]-^ NORI77 "/is* ^^ySlgT-fiS 

fflSix-Sa^-rn-^ti, m&co£ o%yy -y i/*.**: 
V(?Xffl±. •?4-txcr>iiWKfrt>yyz.coimW&t l zm 

WC. MMM1±<0#7-yi' J r>l' (potential) 

£ r )m- j r-> ! #yy'X'$>&mi±%L>. smatmiti 
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m jiig 85**0 1 <t vm 2 tc^ $ *i-c v . 

[00 06] HI fciV^O-X^LHr/M:?:? 1 3& 

ftl;:?HtTIB^L*:k<9«9o*=>, i#ltjfl(C^ 
#*lil 0 2 43fs<0'7— H7-f >i:5 1 2:fctf> 
t*«y Yy4 yXffitfLZiltz 6 4 K B y t e <7)f?j82g»£: 
3Tf •& (64K Byte = 1024X512bi 

t) . mx-ihLMftxitT'vT'yjimftcom. \^><r>v 

-K5 4 1 0 2 43f«7)7-K7 

-< yfcrttJS&fS 1 0»7 H l/^WiST *>£ . ^ 
n-v\7W (global)7-H^y(il2 8#fc:# 

#?$;fu 1 oco^o-M';Uy- ^(C»i8*tf0o- 
^py-K^-* ^AWfiSft (128X8= 102 
4 ) , o-^/Un^r^-^ 1 5 (Xli 1 6 ) lei oT 

n-A^n-)^-/! 5 (Xtel 6) jh-S. 
;fn-^l 7 (Xtil 8) Kffift$fil.7n7?S 

- K 5 -f ^Cft^ffi ( r^XOSmfiEXIi-?^ ^Xtf0« 

«£E) *tWM-4fcftfc. yo-^D>>f3-^l 0 
tn-^D^f^-n 5 (Xtil 6) 



•yf->'^-rS^i6^)U-'<.;l'>'7^ (level 
shifter) L S ti<mW.Ztl& . 
[000 7] HSti^o-^VPn^Ta-^l Otcfl 
Zixfi:\s'</l>^7 f ( l 2 8<I) oa*>. \^><r>v^)V 

^^LSOty-F?-^ yH7-f>''NWD0~WD7cO 
igeoillSI^Sr^U 04 liu-fijl>a^zi-¥ l 5 
KrtKSfuiW^v-:?:? (8ffl) Oo-h. 

L S 0 i W^S-^-T. I23-C\ «E« ( v o 
ltage terminal) VP PliyafyJxCO 

Sh7^^PHl-PHlltS^EfflNMOSh 
5^'^NH1-NH1 ltftefflSixS. aSSfflh 

mos h^y^^oxyAwyh 

(enhancement) Stt&3SftStt. K1W 

WnXZZ>£o<,zW&1$titzVyyi;A?X'$>Z>. m& 

Sh5yy^^PHl, PHI 1 -f-LTPH 3lfS:ilb 
TT'^XcOffiSJEVPP^lS-t.&V-H^'O' (#J;L 
If. WL0 i ) (cx-f -y-T-^Sfu m&O&rlzlt^V. 
fEJBNMOS h7yxX^NH2SVNH4f5-IU 

•v+yy-zixh. Tti<rm&&mtt*-wzur>xtim 

[0008] 
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CfL 


CTL 


P*L 


PfL 


m 




YEI 


PfL 
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YEI 




9Y 


OV 


9V 


OV 


9Y 


ov 


OV 


OV 


ov 


0Y 


m as 


-9Y 


OV 


-9V 


-9Y 


OV 


ov 


OY 




4.5V 


ov 


4.5V 


ov 


4.5V 


OV 


OV 


ov 


ov 


ov 



[00 09] 

^a-yffl&k.&wx. IfEfflPMOS y=?y~JA 
?phi~phi \\t^tih<r>j-\)^^m.(nnmf7 

fc**"*-* J: 3 KMItSii* . BP*?. locONM^x/l' 
fc^rn— f 4 >^ML^T^S«EEfflPMOS 

s h 5 yjAfto^-v yfruzm Lxm^ta LXfiro 

v^. fe^, B!^tBUX{irn^7Ai!i#-C'«j®®E*^ 

mPMosh : ?y> ! A?t3 J rx'%<3PMViztit:7 ! a- 



^*^^<^s <> ^F(c, sg^ffiLtfo^ i7-K9-f ym 

x\ #E(c«tsmffl* J $^(c*SD-rs. 777^^ 
vmwx'&Riztizmmw±tfi8;<%zizmr>x. #s 

[0010] ynyy^xam^^izit. a^ajLK 

->*>\ ft^Effl PMOSh7>^*si o<50/n*;U 

[0011] {mmm&zim-f & 77 m 
mx\ n^m vm^xMy^yy^m^xv- vy-i y 



i 
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— /U-cn^a— ^1 OKflgffl$*U>i^EVPP£et 

&&.2s2 1 i: . T FU-X^JSJatft-^ (address 
transition detectionsign 
a 1 : ATD ) fcJStT*£ttfc$ftS7:?-f-f ~?R<n 

mmfT? t < y 2 1 2 3 izmm s 

tl&itmmm&AMP<VlEm.faKJ}i% ( n o n - i n v 
erted s t a g e s ) tcEpjD$ixS^iSSffiVR 

E F **&3-fr££*«EEft£liIR2 2 #l£ffi$fl.& . 
ESttS 2 1 coffi* i; T^T" -f T'fflSSfflfeiS 23(0 

^'^yrco^^tST-r s .r t ^ ? 

[0012] ff5£U^raSA^^5:§^ 

[0013] #»B|§te s 7 
7 -y j. ^ ^ 'J T'S?* Hi Lift^JUK 5r l*Lh $ & g 

* £ a 0H- ■& ; t Sr e w t -r & „ 

[0014] *SgBjj(^ ffim?im J ES:fiBffl-r& 

LX. MZmftcom. #Eft<t£$4<"-§ttf#&glB$rijt 

[00 15] 3S>fc. *^BJ<i. <K«lS«ffi$r«ffl-r-g» 
7 7 -y ju^^e U Tl»^tci§mE<9$S£&t' r #J18l£"t' 

# s^ss-iss^s c t «• e -r * . 

[00 16] 

mmzfm-t&tz#>?>^m ****** 

* y -fe;UT'«^§iX7t^it<0^ * y -fe;Hr ? * 
0, ^t'J -te/Hr ? ? SrHiR-f 6 tiMzmft* - H fcfig 

ft*- V izft. a lEE^o-A^v - K5-f ^Ktfc&$ 

tl^miZTfUr yTYyy^X 9<T>*f- V L 
itfcttff K Cft -5 ®E$r7VP7* «y T V 5 > x* 9 £ 

MLxmrnHiZyu-^v^-^^-i vvzom$h9''a 
[0017] r^r^rh^y^^iigifffflNMO 

S hJyiSXfX'ft&Zti. W£^mzl±7 i <70-i' 
3>-(depletion) YvVVX^^^Mth. 



mimwzzwmtLxtemL. sw^-Kccia^E 

3 «mE(=^r S CI t ZftWit ^5 . 

mis m 2 m 3 mm&iimz^mtmw.nw.mmm 

iOSmff^WL, ^l««ffiS-^±$^-S»tHl8Sim2 
[00 18] 

[0019] *¥m<r>mxtemRX'tmztihm^<?)m 
mxH?-*. "n- xi6£hm^i±*#7-4 

(negative 1 o g i c ) (Cj: -oXiSitit^iX 

zm^x-ht. *wm$mBmx°mm$ti&y? 

•y x a ^ * y coif t -cftt:fi! a V- H 5 ^<0St 
lil-o<?)miZ]&&%\,\ X. ^B^ijE^W^rx-^Sg 

7 7 y x a ^ * y tc* affi $ ti h . 

[ 0 0 2 0 ] 06 (i. *W&&J: Sfn-f^/lsliii 

t^^y-fe^Ti^fcoso^M^^-r. S6fc:*$ 

iXJt^^y-feyHr^^MCS iSt^MCS j {i. 
^y-fe/PTU-^SrlgSt^-b^^tc^rtt^a^^-^ i# 

(n=l 0 23) t51 2*c0t'y h^-f >Xffi&& 
il, 64Kbyte ( 1 024x5 1 2 = 64K by 

t e ) <r>Km&m.tt-tht&'fcf&. #««o^^y-(r 

;Hr ^ {Cffi?iJ$tl7t 1 0 2 4 ^COV- h'7^>WL0 
— WL n (n=1023)lil0 2 4tt>?n-rt)V7 
— yGWLO-GWL n ( n= 1 0 2 3 ) tCV— 
H7-f >-8Bi6h7^^X^DT0~DTn (n=102 
3) 5rilL-Til^$ill>. V-YUVTSlW-YJA 

ywmhjyisxfcofi^njimizmfjkZtLtz "i" X 
ii "J" li. -eix^^t^&^^y-fe^-fe^^Sr* 
•T. V-K^'f >'IEi&h7>-v ; X^DT0~DTnc7)# 

^ffl^&V-K^ylBKyo-y^WDB i SI/W 

db jt,z&*-£&ix&. X. v-Yv^ymmVyy'J 

^^DTO~DTnlif-( 7*U — ygyitONMOSt 

(XtiSSj ) *^iStt§ix&-fe^^StRfi#SWS i 

(XiiSWS j ) *i^a(CHPSD$^S. Hr^^S^lHlK 
SS i&tfSS j (i^^li'feyR^^MCS iSl^MC 

S j 2r#*jiIiR-$- l^-rs^t D-feyHr^^ 

<73 , 7-H7'f ^HEtfth^y^ry'DTO i~DTn iS 
l/DTO j -DTn j *W6®-?&. x-V/Po^tZJ 
-^5 5 1 -fe ^ ^StRlHieSS S i St/S S j Wim2i§ 
^5Vbsttg3gtSV P gm*m$W. 
[002 1] ^O— Y=7-i >-GWL0-GWL 
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ASBDO-SBDn (n=1 023) W&MZtlh. 
Se#JEK^^^<SBD0 — SBDnii*>!?^8<iro 
X'tcZtlfz 1 2 8{ic7)^-7"SBDG0 — SBDGk 
(k=127) K#{t£>ft&. aB»ffiH5>f^;P- 
TSBDGO- SBDGkC0#*fc:JRi-£8€lt < OC0g 

e#EK7-fA'(SBD0-SBDn Xte 

SBDn-7-SBDn : n = 1023) «/n->"WU 
Q')f^5 5*>^t&*$tL-&8fflc7)yN--^^;UV- 

K^-f >-6Bffilft-^PWLO-PWL7?:#^A^?>, 
X. a5#EF7-fAy;^rSBDG0-SBDGk 

o#*tcitr s8ii-rooee#ffK^-f/N' (sbdo 

-SBDn, ...... XteSBDn-7—SBD n : 

n=1 023)lil2 8«?EiIS*lfc** V*)V^Sk 
ftfKElS&CPCO—CPCk (k=l 2 7) cO#**>4> 

lift 3 ill) y*;HHK«OTA 0 — c 

0 i Ak-Ck5:#/?AWI», +*rV*)V 

T'ffiftW>\slS&C PCO-CPC k<0#* tex 3— r 4 V 
^f&^HIKDLC 0^DLCktf)&*a>£f^$;fl&n 

M»cpco-cpcki^^yAM^ vStt 
h« xn-^r-f^^i&aiHiffiDLco— DLCkiiry 

Qi, RiU^n. 

[00223 ryf^f-f yrm^p i-Rifrtf 
e»c p c o ^jgr ae#JE k 5>f ^/;p-rs bdg 

tmmz*a i 2 8 mtfism ztiz. i28#sco^o- 

fi-^-p j -RjHfn-f * v^i&Jitg&D lc k 

( k = 1 2 7 ) ^^HWESHS&C P C k 

(k= 1 27) gt 9E#ff K A^-rs BDG 

k (k = 12 7) ^T^lHj^^l^-rCcK^-r^. 

n-A/Po^rn-x -f MctiS^-Toco?' 

u-A/py-K^-f y#JBU 0 2 4*C0^D- 

^t'7h^T'fe|, 0 10lO7Hl/^t'7h*, 7 

IU:8*^d-a>7-K7^ ^* 

[0 0 2 3] 07 (4. 06tC*SfL7t loO/D-A/P 
o^-rn— x * >^jl~ «y h (DLCO+CPCO+S 
BD0-SBD7 ) <0lWB*«l«*Srr • f3-f^ 



RiJA*tl>NANDy-hNDli:, £<ONAND 
y-hND 1 CD&jlZ 4 I NVl£SiLTA* 

jr-hND2t, >f WN- * I NVlCOaj^lty— H9 
-f yWL p £ A^-T S N A N D y— h N D 3 i: Sr*0. 

>*/H^§3tm0l$c p c o ligs l itf:5v ppi 

£WMt~? h 2ffl<0l^;l^7 9 L S 1 &t>*L S 2 "CUf 
Wy7^LSl (X14LS2 ) tiPMO 
Sh7^X^PlMP2 (XJ4P3&IXP4 ) tN 
MOS hyyi/ZsfN 12&X/N 2 (X14N33U/N4) 
Tlfj££ft&^cOl^^7^T&&. NANDy- 
hND2C0ffi:W4-f W*— ? I NV2£iILTNMOS 

^y^X^N2^y-h^ll^CEPJDSiX^o NAND 
y— hND 3<oatfj{4>f I NV3SriiLTNM 

OS h7>^X^N3^y-h^EPJD$ft. **ONMO 

s h 9 >- 9 n 4 coy- h izumzwmz ti& o 

[0024] g£#JEK^;<SBD0 — SBD7C0# 
^lillIfffflf0 0| J-y3yNMOS b9yi?X9M 
1 (SBD 1C0M4XJ4SBD7C0M7) fciSflffifflN 
MOSh7^^M2 (SBD 1 COM 5 Xt4 S B D 7 
cOM8)&tXM3 (SBD 1 COM 6XJ4S B D 7tf)M 
9) X-m$Li*tl&. ffi^EEfflT-f rU-^a^NMOS 
h7>yX^Ml \±W<JV>>7 ? L S 1 cOm^SSA 0 fc 
iSQSfflNMOS h5V> ? X^M2coy— hcorat^ 
SlEfflf ^r'J-yHVNMOSh^yyX 

? M 1 coy — h 14 U^Asis 7?LS2 COifcft 0 tZM 
iSlfffflNMOSb7yyX^M2(j:A^y 

9 4 > G W L o cofg^ssg $ . 

[0025] l#g<0@e#EE H5^fASBD0t, iS 
®EEffl NMOSh7yyX?M3 tt^D— y ^»7— K ^ 

^aHISSDLC0cONANDy-hND2cOtB^B0 

a**<oy— mzemdSjh*. n a n d y— h n d 2 cotb 

^B0liie#EH7^A'SBD0-SBD 7cO#^tC 
iS(t^iX^«ffifflNMOSh7>'>''X^M3, M6S 
l^M 9 coy- h (C«iitceijD$tl?> • 
[002 6] 2#@C0ge#iEK^^SBDlT\ X 
«ffifflr>f ry-xa VNMOS YvV-J^UAMV 
^)Vi/7 9 L S 1 C0a*«A 0 t SSJEfflN MO S h 5 
>-^^M5COy-bCOratC3*feSil6, SSEfflNM 
OS b^>-S/X^M5(^N°->'r^'7-H^^ Vffilftft 
fPWLl h^O— mVUV— H^-f VGWL icofiatC^ 
StfMNMOS h7>y^^M6ii/n-A 

;P7-b'7^VGWL 1 fcSf*«E<0BJfc3HSS#i& # 
[0027] 8#BcOiB#EK^^^'SBD7T\ A 
tBEfflf^r'J-ya^NMOS h7^^M7iil/ 
^y7^LS lc7)ai^fflA0i:^mEfflNMOS h7 
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fPWL7t/n-A>7-H7^f >GWL7comzi$: 

;^*7- VGWL 7 fcSJtt®EOH£ffil8SftS, 
[0 0 28] SSliS^JEVPP Ki^^^^jL^^U^ 

2r*-f-&. miSmjEVPPltig^EK^ASti 

[00 29] S8li06(c^$ix^N*-^«v^n^-r3 
-V5 5<Opiffl3:i?§j££^\ llScD^-^^u^ 

0— (8ffl) (3i:Sit^<X. 3ffl^l-^U 
isyfLS 1 1-LS 1 3£^t^ l/</^7^LSl 

U l^/l^y^LS 1 2SIXLS 1 3 liSfl 1 it«JEV 
PPlSrmMi:L-Cffiffl-ri>. 

[0 0 30] K;^7^LS1 lOTMOSh7Vy 

X^N 1 T-li^mfl-^nPRE^rF 

uxfa-^oym^Si ( il£0 — 7<7)5*><01 
O) ?:A^t6NANDy-hNDl 1 coaj^tfEpjQ? 
ft&, X. NAND^-hNDl l^ii^A-^ 
I NV 1 1 S^LTW^v-^LS 1 ONMOS 
yi/X^N 1 2^-Mc:£Pin$iX& < , W^/UisyfL 
S 1 2C0NMOS h^yyX^N 1 3C0¥— Mete. S 
ii^Jffllfi^ n WR t T V IxAfa-T 4 VVm^ S i 
JAM^NANDy-hND 1 2<D\&W4 V*—? 
I NV 1 2ZmLXtmZtl& * NANDy-bNDl 
2C0ai^{i. X. l/^y7^LS12^NMOSh7 

7^LS1 3c7)NMOS h^>-^X^N 1 5C0^— hfc 

i ^AMI>NANDy-hND 1 3C0Sl^*M S"<— 
? I NV1 3£iiLT!tt!)D£ix& <> X. NAND^-b 
ND 1 3^ffl:WiW^>'7*LS 1 3C0NMOS 

[003 1] U^7^LS1 l*MiWj»Tltt. y 
-xa*3S25SWEVb s t £j1M$*U:PMOS h vV 
is7.??\3<nY-Y\ l Z : m&%iXh« Wy7^LS 
1 2c7)Hl^fflT2(±. StEfflf^'J-^ayNMO 
Sh7V^Ml 1 SffiLTWEBEffl'T -f — 
yNMOSh^VyX^Ml 3<^-M;:SIte$ft£. 

? L S 1 3 Offi^fflT 3 Ji. it^JEffl^ 4 T 
'J-ynyNMOSh^y^^Ml 2£iiLTi^mJE 

[0 0 32] iSlfEfflNMOSb^^xX^Ml 5fcL 
ifr9 VOSI3iS€EVp gm fc^\°— v-WPV— V 
IBKfl-^-ai^I^PWL i ( i (±0 — 7CD?*><?)lo) <D 



S 1 1 coai^JST 1 fc*atcS»S;h.4. iSmJEEJBT 
7"U->-3 VNMOS h7^X^M 1 3«PMOSb 
7y^P13tA^;|,7-H7>f y iEUjft^tli 

LSI l^ai*«TltC^$it^S®EfflNMOSh 

^jffipwL i twmi±comz&te$ti&. 

[0034] 09te. *??miR\Sim5 6<omm%®& 

flffSS^t. UKiVisy ^cA:ft£ix&fI^ofSK£l& 

6co-fe^^ati?iagsss i bLxumzti, x*v±a> 

^^MCSi £ jBSR't htzihcr>Jz7? MW&^r SWS 
i&8K£3i*\ 3l^U^y7^LS2 1-LS2 3 
$r^tfo W<;PS/^^LS2 KiS2S«JEVbs Its 
IBBfcl/tttflBU l-^^7^LS2 2fi.lXLS2 3 

tern i i«sjev p p i zmm t Lxm.m~t& . wwis 

7^LS2 1C0A*{±. ^fil^«fi^-nPREi:TKl/ 
Xfn-f^/fi^SAi ( i ^U-tr/Hr? 
^SS^^^^THl/Xx3--x>f y^ft-^-) £A 
itSNANDy-hND2 1<oaS*'Cft6. 
7^LS22(1 »3i^»J»<i^nWRfcr F^f3 
-X 4 >7iE^SA i *A*t4NANDy-hND2 
2c7)aj^lSA^^^&. l/^^:7?LS2 3te#2^ 
ftJ$Pft^WR tTKi/^^ v^ff-^SA i £A 

[003 5] W<Jl^:7?LS2 1 coaj^ffiT 5ti. V 
2 Sflffi V b s t^fct^^PMOSh^y 
yX^P2 3<7)y-h(Ii^$iX-g>o I/^y7^LS 
2 2C7)ffi^lfflT6(i. ■tEfflf^ry^aVNMO 
Sb7>yX?M2 1 SriiLT^mJEfflT-^ TU-^a 
VNMOS h^yyX?M2 3<oy— h(C»te$flSo 
l-^/U^7^LS2 3coaj^ffiT7{i. ^JEfflr^r 
y->a>NMOS h7^^M2 2SilLTS«EE 

fflNMos h7^^M2 scoy—h^zm^ti^. 

mmKRl N M O S h 9 > ^ * M 2 5 « 9 V <T) 3 i§ 
«EV P gmi:H!??JH!«fllJAiSWS i *>ISfc31 
J^^fL^o StfiEif^y-ygyNMOSh^^' 
X^M2 1SI^M2 2CD^— Mil/^^>-^^LS2 1 

y 3 >NMOSh7>^^M2 3I1PMOS h7>y 

x^p 2 3 t-ir^^stRfi-^ai^ffisws i ^isitcase 

So 

[0036] i8^-ytW)f3^/5 5X(iI3 
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NMOSh^y^^^t^ll R^HJLXJiT" 
^l\figg;F (threshold voltage) (C 

[oo37]iai otm&tht. ^mzxhmms. 

^(active kicker) 93 fcTflMcSfl 
h. % 1 iStEV P P 1 * ^ W<>f fflf 

G^$*i**2**flEVb s t ft^^ST^-r-f 

.0K9 23&»fe»«EVREF3^«ttSit5:V^fA»>3 
*\ ^^>-/NMfflf-«v-> 7 JK>'r9 1i:m^W^^$ 

tlX^i. 

[0 0 38] r^f^*7*9 3tt7Hl/X»|«B 
ttfATDSAJti'f I NV3 1 fc, iOW 

>7<-* I N V 3 loaj*y-Fi:*2W«flEaj*«V 
bs t<oratCi»e$ilfe^r^^^^C3 Its miSSJE 

Vcck*2j(«flEaj*«VbstoiBfc:aBSSii. * 
«>y- F **W!Hafflf PRE (zgKS WiPMOSh 
7>yX^P3 2t THIrt $ ft & • 
[0039] waoidtc. JSllWEEVPPUin^ 

lEVbs tlMMflHei^V-^Kyr9 1 fcJt^T 

[0040] «*^> V- F9-f ^#fl£fr*r 

0 1 1 ^lffi^HkB«EI»t<MHUTRWr& . 
[0041] JaT^R*HlLXtt7 , P# r 9A»trc{i. 
^O— K9-f VGWL0&tP7— F54 ywL 

0t, WW)l«:^OW^7- F5"f ^GWLO-G 
WL 7 *WtM>Z-£ htzMZV - F94 ^Scttfi-^-n WL 
d **n - UKMzm&fcZtl &Z.b(rZV£~?T . NAND 
ir*-^ND2Oa^*B0*^^^ l^MC&i. 
f-v ^*;HHH*«EIBC P c ocou^/l^? * L S l 



T'&SfS (IHTwl dcoS) . SBJHEF94ASB 
D0 — SBD7C0NMOS h^y^^M3 > M6&tf 
M9 (KIT, u V—Y74>WMJBT)Vy*?yh*7>'*J 

vA yGWLO — gwl 7 SrgMft«£EOK;Ut2R1SS 

^— S/^;U7-F5^f>«IWt#PWL0— PW 
Lfc^33h.fcNMOSF9>^-**M2. 

8 (JSTi "7-F9-f >7;pr7rh7yy^^" fc 

Dfcfc) FKtin-U^<oaj*AO**QaD$nT 
[0042] V-YvA ^JfcSft-^nWLd^W K 

^-y*7^di:moT, /n-A>7-F7 

7^GWL0-GWL7 <0ft« A*^T $ ilTttfe . NA 
NDy- hND20ffi^ (B0) U^/U^SrS, 
^4k. 7 ^ L S 1 MO S b 5 V y^? N 

1 fcPMOSh7>'> ? X^P2^^-y^y$ilT. Si 
*A0J4»liS«EVPPlfc:aE«S*i4. y\>fK;W 

«#W L p ft tr N A N D y — F N D 3 <0 n 
>( U^MZ**). I/^l/y7^LS2ONM0Sh7y 
y^^N3tPMOS h7>yX^P4^-y*y$ 
tl&ZtizX-iX. U^JUzyy^LS2tii^C0iimi 
iB«EVPPlte^1t«<i*. ^4k. IfllSmJEVP 
P ItSCTtSilfcffiiJAOiiT'-f T>J-S/g VNMOS 
h7Vy^^Ml. M4ai>'M7SriiUTr;UT'yrh 
7VyX^M2, M5&tfM8^y— FfcrffljDSfl*. 
r;P777 , b7VyX^M2, M 5&tfM 8<0**— F ft 
»li(^VPPl<OP^fc^«*«Lfc«. titfjC 
0 itm 1 SmBEV PP1K0V CRTS*. 4 Ztdzi 

.->Ts r^r^rh^v^x^o^-h^iiSSJBEv 

PPl«0^«3MU^P*3|i»$ii4J:afc:a:6. 
yo3t>, as?Siifc^pw^r7-F5>f vgwlo 

4 VfcMnS*l4. 

[0043] mRStitz?u—W7- F94 VGWL 

o iznmt i"?)w—Yv a y^mm^r pwlo 
z&mtZ'ttxmi-t&i&ftzwLm-h. msw*~*s 

t;PD»>f3^5 5t, ^HH5fc*«^nPREttttA 
ajLXI4ra^9^»f^fc»fc*2WBEVb s tX 

VlgiSfi-^-PWL i ftfk£$-££mKC. SK_b(cV^S F 
^^^X^coy-hft^fira^m?^. ^->-v;UV-F 
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PREtfO-l^UCvSttfbSit&J:. NAND^-h 
ND1 KOHl^J^VW U^JUX'hh<DX\ W<*H<isy 9 
L S 1 1 OtiWjT 1 l^/UC&S . ffi^jT 1 ifS 
fEEfflNMOSf^'J-yayh^yy^^Ml IS 
tfMl 2(0-7*— b f&W&MNMOSTJ yV-is ay 
hyyi/XfMl 4Cr>y— ht,ZQV}n£tlhcr>X\ NMO 
Sf^/'J-i'a yb^yy^Ml l&tfMl 2<oy* 
-MiSI2efljEVb s UC^SSiu NMOSh^y 

ai^pwL utovizwm.ztih. i-mftMm 

fnP RE^A-( l^Wc^fStt-ftSitS £ . > vf K 
;WC#}#ft-ffc;$ it nPRE(;«kr.TNANDy- 

FND 1 lcoffiflJio-l^/UCSr'K ffi^TKiD- 

^->>j->Sil3tPMOS h5>^X^P 1 3$r51LT 
ISEfflf'fr i J-^3yNMOSh7^?M 1 3 

H V 4 y\iW. 2 i§«EV b s t £?Efl;$it.g> . 
[0044] Sa^$fJffll«-tWR ( nWR ) (i. 7D/ 

;u) izim&lt £ ix 6 m^X'h h . m-ox. roy^A 

WMETlil"<Jl>~sy?L.S 1 3c9{iS;>jT3£;W 

Sr^liSlBEVPP lcoi^^H=?t;fl;$^-i.. iii^J: 
ot, |g3S«£E^9Vc0ro^7A«jEVp S mSr 

>iss!)(i^pwLo^«j®t Lxmte-rz>. z<r> 

B#, fi-§-nWR{io-K;UT-$>-g.cOT\ W^l^?? 
LS 1 2<oai^JT2iio-^'OKC^: l 9. NMOSh7 

yy'^^Mi 3te?—y*y£tix. mx-iiiUz&mz 

it&8S2i«SEVb s Uitii^sePWLO(Cf£ili$^ 
V>. ZtllzftVX. *Ji^$iJffil«-f-WR*<o-K;P 
(nWIWvfl/MH T'^SKf. fiP*>. S^tBLIftf^ 
?>i§^ atf}T2aW K/UC^O. ifi:*jT3a*o- 

v<.Mzts;h<r>x \ m&mLmttmwM<7>&2mw&v 

b s t #NMOS hyyiSZ-fMl 3imLXtH^P 
V/L0t,zmteZiX&. 

[0045] zzx\ m*-m Lxizrwy&mwx'y 
>i>T-vTmt Lx&mzti&'mw&mKMos byy=j 
x^mi 3Rx/ui 5cr>vi>>4 y\m.?>-#,i,mnmv b 

s tRTfy'nT'yA.mWMV p gmlZ&*ft%,$tlX^ 

&<DX\ *tLt>CO-y- blZtH 1 SSjEV P P 1 <r>nm.tf 

w&aztii t. y-bk yvj y<r>ffii,zft&?&®&& 

Mz£'?X8E,ftJ£tf£®mzmi2ti&. .Title J: o 
X. b^yiSXfMl 3RI/M1 5<^y-h{i:mifSm 
EE V P p l J: 9 iSV ^ 2 KSBE V b s t XlilfS 3 it®E 



telB 3^«EV P g mtf^BE&TSr Ucjii^SgP W L 0 

[0046] 07T\ I2IlfEVbs t (SS^tiSLiJ 
fWH) Xli^3StEV P gm (To^AIWffll) <T> 
\s**lVVZti:h>*-i' J v)V r 7— by 4 yiElftfS-^PWLO 
^Vy+^D^fa-^S 5*^142^, NMO 
S T)V7 y T b 7 y i^'X ? M 2 «0 F l"f y\Z EpjnS it 
&. h^>'>'*X^M2<0^-hy-h*GN0{iK^l 
StffVPP lcoi^;MC^{§^|£itTv>.?><OT\ F 
U-f yfcrEPSu$il/cSl2^m£EVb s t XtigS 3 i^mfiE 
V P g m{C«5 tT y- h t H U-f ^O^^itS^ ( c 
apacitive coupling) dZ J;S@5# 

- F G N 0 1 i§«ffiV P P 1 *^$2Slff 
Vb s tXttS3iHEVp gm<0l^U2T'#BES 
it. S2^SffVbs tX«S3^Vp gmlitE 
GfcT&UCs WIRZtitzyu—rtiVV-YyJ J"GWL 
0 (C F 5 y ^X ^ M 2 iSrii LTai*$iti» . MRZtl* 

v ^feitfor;PT yTh^v-'x^MS at/M 8 <o y- h y — 

H G N 1 G N 7 «Jaiif<0 J HI^«^'^K0^S 1 

BEVPP 1 fclt^^it. StR^ix^rV^coyn-^NVUv 

- by A yGWL l —GWL 7 ii&mizftMZtifztm 
oovc$S«F$ns. 

[0047] H6Sr#Bg-ri»t-. SS2i^®EVbs tX 
tiSI3^SEVp gmco^<;K7)^tf?§iXityn— 
y-F^-f >-GWL0{4 iSBc0V-K7-< ^fEi&yo 
-z^WDB i t,Zis£tltim$)byy : JX?DTO i C0h* 
U-^^CS^^ii-S.. 

[0048] r-f TV— >-3 y<?>WMbyyi>y>9DT 
O icoy-McEPiD$ixS-b^^SStRft-^SWS i 

^SJRESS 5 6T'lHi^fi#n P RE m&LX'tt 

M2 l&tfM2 20y— b<0?tmi!lf^tlStt£Effl NMO 

s h =y y Vx 9 m 2 4 ic i s -fe ^ ^ StR«-t aj^rflSS s w 

s i co^Mmmt. i8wt- •/tA'D^fn- yT*co 

?S14-fk§ it ^» C i: -o T is y 9 L S 2 1 OtB* 

T5*^w K/Uc^rO. 9— yxy^titzbjyi?*. 

9 M 2 4 £ ii t T -fe ^ ^ StRn-^ Jil^ S W S i it 0 V 

^IBft«£E^HW-fy(cEK!in§it«»ll6cO|g 
ih7yyX^DT0 icoy-MC^2^ffVb s t 
Xti^ 3 ^mffV pgm lC*Jf5-f S -t 7 ^StRd-^ S W 

s i £EMjd-T 6 ^A$iJffll«-tWR (WD 
7'y2>,$miE^) tfiu— UK/I* ( nWRA^s-f 

■f -f 7*U — a yN M O S h 5 y i^'X^ M 2 3 Sr il L"C 
^21«maVbs t*«-b^^SilRffi#SWS i <7>W,Uk 
LTtt*&$it. #ii^$<JfflIfi^WR^N-< K^t'S)^ 
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MOS h5^^M2 5SrjlLT-fe^^SlR«^SW 

[0 04 9] *Lt> ZWXolzLX. MRZixtzrv 
— A;U«7— Kv-f yGWLOfcgfiRSftJt^-K^ > 
WLO i tSraSSLTV-H^-f yWLO i ^RSift^E 

(m^iHL<omtm2-mw£EVb st, td^ac^ 

TO i coy—hiz, fcm£tX&W&ls^)l'tm—(0'g& 
&CDX\ m&mzMiRZtLtzV-'Fy'f >-WL0 i iziz 



[0050] Tieo^ti, B?^L^*^cOHifi^S(c 

■tMzQ}toZtl&WJ£*mx-$>K> . ^3««)^-h'(c 
^2St/m3SmE0^^5:^. *4<i 
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[0054] m2i,z7P$titzj: o iz. xftBncomm&m 

8V<?Dr7XcO©flffi2:EpjD-rS. Tn^5A|j)f^X(i 

EnairTS tz MZTfrT -y 7 V y V i?x ■? t L X P 
MOS hyyiSXfZ&ML*^ U X. PMOSh5 

y y'x ? <o; ? ® mz^S. £ EHUD L 3r n <r h (c 

[0055] H5^L^2(s:^ B ^Se#EK7'f>'^ 

vyj^m /fcowmmzm^x. se#£E^?- 



*nT'*>i>. 
[0056] 

yyiSXfZTJUT-yymizmmiti'. StEfflNMO 
S h yy zSAfRXS? 4 7V - *s 3 V h y y Srft 

X\ mE&EE<?)fzMZJtjU7Mj&&X'ftl£Zit2>fim < 
[HfflO(S#^HJ] 

[01] 777 xa^ ; E 1 JIIIt'«*fffl?^7- F 
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[S2] y? yi'x.* : e , J&s~mjmmztiti7-\t 

[03] ilO)/n-/^n^f3-^t7-K5'f>' 

[04] 01Oa-^^n^-r3-^(?)|HlS|0T**i). 
[05 ] 01T'<£ffl$ft£Smffi£?B=$*SII]8&0-C' 

[06 ] *^<0HJ6^«tcJ:i>V-K7'f 
Sr^-f @8&0T-J>&. 

[07] @6<0/D-A;|.n'>f3-f'(>'/7'o^ 
[08] 06O^-^-v^n»7r3-^<7)[lIiS0TS) 

[09] 06o-fe^^atiRniKo«^$r*-riHjs&0'r-«> 

[01 ] 



[010] 06T'fi^£:h.&i6mff£?S£$-yr&mg&0 

[0in m6X'ffi%zn&m j %<7)ffl<?>m{% : s:7jk-tm& 
v p p i mi MMS. 

Vbst 8S2iS€flE 
Vpgm ^3mtE 

WDBi, WDBj 7— K 7 4 >m$l~7ci -y ? 
MCSi.MCSj .S^U-te/Hr?* 

CPCO-CPCk f-^ y^/^iiS^m(HlK 

SBDO— SBDn tBfMEK^-f 

5 0 /D-A;P7- H?-! yn7f3-f •< 

•y? (7'o-A';Po7f3-/) 

5 5 A-y+;i,D'>f3-7' 

SSi.SSj.56 -fe^^stRigss 

[02 ] 
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